The supply of both CDP-choline and diacylglycerol can regulate the rate of phosphatidylcholine synthesis in HeLa cells.
The incorporation of [methyl-14C]CDP-choline into phosphatidylcholine was measured in HeLa cells permeabilized with 0.125 mg digitonin/mL. The rate of phosphatidylcholine formation was influenced by the concentration of CDP-choline in the medium. The CDP-choline:1,2-diacylglycerol cholinephosphotransferase in permeabilized cells showed a Km of 88 microM for CDP-choline. A similar Km value of 104 microM was found for cholinephosphotransferase in microsomes isolated from HeLa cells when assayed in the presence of 2.4 mM dioleoylglycerol. In the absence of added diacylglycerol, the Km for CDP-choline for the microsomal cholinephosphotransferase was only 38 microM. The incorporation of [methyl-14C]CDP-choline into phosphatidylcholine was stimulated by the supply of diacylglycerol in both HeLa cells and isolated microsomes. A 2.4 mM dioleoylglycerol suspension increased cholinephosphotransferase activity fourfold in microsomes. The digitonin-treated cells were impermeable to the dioleoylglycerol suspension. Incubation of permeabilized cells with 150 microM acyl-CoA and 0.8 mM glycero-3-phosphate tripled cellular diacylglycerol levels, causing a doubling in the rate of phosphatidylcholine synthesis. A similar incubation of microsomes with acyl-CoA stimulated phosphatidylcholine synthesis twofold. Furthermore, incubation of microsomes with [3H]diacylglycerol and [14C]CDP-choline showed that both of the substrates were incorporated into phosphatidylcholine at the same rate. This result suggests that the stimulatory effects on cholinephosphotransferase arise from increases in the availability of substrates rather than activation of the enzyme. These results suggest that both in the permeabilized cells and in isolated membranes, the biosynthesis of phosphatidylcholine can be limited by both CDP-choline and diacylglycerol.